The contribution of local tissue thyroxine monodeiodination to the nuclear 3,5,3'-triiodothyronine in pituitary, liver, and kidney of euthyroid rats.
The contributions of local T4 monodeiodination and plasma T3 to the nuclear T3 of anterior pituitary, liver, and kidney were measured in euthyroid rats. After injection of [125I]T4, there was a gradual increase in the quantity of plasma [125I]T3 in excess of injected contaminant, which peaked at approximately 12 h after injection and remained a constant fraction of plasma [125I]T4 (2.8 X 10(-3) after that time. In the nuclei of anterior pituitary tissue, there was also a slow increase in locally produced [125I]T3 (in excess of that which could be accounted for by plasma [125I]T3) which appeared to peak at about 16 h after [125I]T4 administration. The ratio of nuclear [125I]T3 generated intracellularly to plasma [125I]T4 was constant at 18 and 24 h after T4 injection and was 13 +/- 2 X 10(-3) in nuclei of pituitary, 2.0 +/- 0.4 x 10(-3) in liver, and 0.47 +/- 0.1 x 10(-3) in kidney (all values are mean +/- SD). This locally generated T3 resulted in a markedly higher nuclear to plasma (N:P) ratio for [125I]T3 than for injected [131I]T3 in the same animals. The N:P ratio for [125I]T3 at equilibrium after injected T4 was 2.4 +/- 0.6, 0.47 +/- 0.09, and 0.10 +/- 0.03 (nanograms of T3 (mg DNA)-1/ng T3 ml-1) in pituitary, liver, and kidney. Comparable values for [131I]T3 N:P ratios were 0.47 +/- 0.14 (pituitary), 0.18 +/- 0.01 (liver), and 0.036 +/- 0.008 (kidney). Using RIA values for plasma T4 and T3 concentrations in these rats and maximal nuclear T3-binding capacities estimated in parallel experiments, the gravimetric quantities of nuclear T3 derived from plasma T3 and from local T4 to T3 monodeiodination were estimated and expressed as the percentage of saturation of T3 receptors. Seventy-eight percent of nuclear T3 receptor sites in anterior pituitary were occupied with one-half of the nuclear T3 derived directly from plasma T3 and the other half from intrapituitary T4 monodeiodination. Local T4 monodeiodination provided only 28% and 14%, respectively, of the nuclear T3 in liver and kidney, and the nuclear receptors of these tissues were about 50% saturated. Since our previous studies have shown that the occupancy of the pituitary nuclear T3 receptors may regulate TSH release, these data provide a mechanism by which TSH secretion could be altered by changes in either plasma T3 or T4, whereas nuclear T3 in liver and kidney is predominantly a function of the plasma T3 concentration.